c-Src in paraventricular nucleus modulates sympathetic activity and cardiac sympathetic afferent reflex in renovascular hypertensive rats.
Enhanced cardiac sympathetic afferent reflex (CSAR) contributes to sympathetic activation in renovascular hypertension. The study was to determine whether c-Src in paraventricular nucleus (PVN) is involved in the enhanced CSAR and sympathetic activation in hypertensive rats induced by two-kidney one-clip (2K1C). At the end of the fourth week after 2K1C surgery, renal sympathetic nerve activity (RSNA) was recorded in anesthetized rats with baroreceptor denervation and vagotomy. The CSAR was evaluated by the RSNA response to epicardial application of capsaicin. In the PVN, c-Src activity was higher in 2K1C rats than sham-operated (Sham) rats while c-Src expression was not. Epicardial application of capsaicin or PVN microinjection of angiotensin II (Ang II) increased c-Src activity more in 2K1C than Sham rats. PVN microinjection of selective Src family kinase inhibitor 4-Amino-5-(4-chlorophenyl)-7-(t-butyl) pyrazol [3,4-D] pyrimidine (PP2) or 2,3-Dihydro-N,N-dimethyl-2-oxo-3-[(4,5,6,7-tetrahydro-1 H-indol-2-yl)methylene]-1 H-indole-5-sulfonamide (SU6656) abolished the CSAR and decreased RSNA more in 2K1C than Sham rats. The Ang II-induced RSNA and CSAR enhancement was abolished by PP2 or SU6656 pretreatment in 2K1C and Sham rats. NAD(P)H oxidase activity and superoxide anion level in PVN were higher in 2K1C rats, which was attenuated by PP2 but increased by epicardial application of capsaicin or PVN microinjection of Ang II. The effects of capsaicin or Ang II were abolished by PP2. These results indicate that c-Src in the PVN is involved in the enhanced CSAR and sympathetic activation in renovascular hypertension, and mediates the excitatory effects of Ang II in the PVN on the CSAR and sympathetic activity via NAD(P)H oxidase-derived generation of superoxide anions.